U ntil recently, most pediatric occupational therapy and physical therapy services were provided through individual one-on-one therapy. Changes in current practice patterns were documented in a descriptive study of occupational therapists working with infants and young children (Lawlor & Henderson, 1989) . They reported that 41% of the therapists interviewed proVided only direct therapy, 50% proVided combinations of individual and group treatment, and the remaining percentage provided no treatment or saw children only in groups. With the increase of treatment options and applications over the past decade, several authors have suggested alternatives to direct therapy for providing occupational therapy and phYSical therapy services in the schools (AOTA, 1987; Campbell, McInerney, & Cooper, 1984; Dunn, 1988; Giangreco, 1986) . Alternatives discussed include transdisciplinary, indirect, monitoring, and consultation services. Although these alternative treatment methods are becoming more Widely accepted and implemented, studies have yet to show empirically that the alternate treatment methods are effective.
Early research efforts were unable to demonstrate that observed gains in motor skills were due solely to therapy intervention rather than to maturation and general abilities (Paine, 1962; Scherzer, Mike, & lIson, 1976; Wright & Nicholson, 1973) . A more recent single-subject study demonstrated that there were no significant differences in obtaining daily living skills between a neurodevelopmental treatment session and a play session (Lilly & Powell, 1990) . However, other research has demonstrated that direct therapy does have a positive effect on motor gains. Using meta-analvsis techniques in his review of the literature, Ottenbacher (1982) evaluated the effectiveness of sensory integration therapy. He concluded that "subjects partiCipating in sensory integrarion therapy performed significantly better than members in the control groups who did not receive sensory integration therapy" (p. 571). Ottenbacher and colleagues (Ottenbacher, Biocca. DeCremer. Jedlovec, & Johnson, 19(6) , using similar quantitative literature review techniques, conclucled that subjects who received intervention therapy emr10ying the neurodeve!opmenral treatment approach performed slightly better than subjects who did not receive the intervention.
Although thet'e is growing jusrification for pediatric therapy intervention, direct therapy may have its limitations Jenkins and Sells (1984) evaluated the effectiveness of direct therapy for a IS-week period with three groups of children: a group receiving direct rherapy three times per week, a group receiving direct therapy once per week, and a control group receiving no treatment. For both therapy groups. treatment consisted of a combination of sensory integrative and neurodevelopmental therapy techniques conducted in 40-min sessions. Although Jenkins and Sells found that children receiving direct service obtained significantly larger motor gains than those receiving no therapy, they failed to show that the frequency of direct therapy made a difference in the overall outcome. Both groups demonstrated about the same amount of motor gains. Besides lack of evidence demonstrating a positive relationship between increased frequency of direct therapy and increased motor gains, other factors such as cost and time efficiency warrant a serious look at alternative treatment methods that may be viable in the education setting.
Recently, efforts to measure the effectiveness of occupational therapy and physical therapy in the United States and physiotherapy in Europe have increased. Many of these studies have specifically examined the effects of therapy in treating children with cerebral palsy (Bower & Mclellan, 1992; K!uzik, Fetters, & Coryell, 1990; Law et aI., 1991; Lilly & Powell, 1990; Mayo, 1991; Palmer et aI., 1988) . However, efficacy research involving children with developmental delays is still lacking.
The present study attempted to address four questions:
1. Will preschool children receiving occupational therapy and physical therapy services demonstrate significant gains in motor skills? 2. Are motor skill levels gained by children receiving therapy in a direct treatment method different from those gained by children receiving therapy in a group/consultation treatment method? 3. Will the motor performance changes measured in the clinic also be observed as increases in functional skills within the home and skills in academic potential testing? 4. Does the rate of development made by the subjects in the present study match that of the children in the population used in standardizing the Peabody Developmental Motor Scales (Folio & Fewell, 1983) ?
Method

Subjects
Twenty students were selected from the preschool program for children with disabilities at the Institute of Logopedics to participate in the study. The preschool program provided remedial and educational services to groups of 6 to 10 children in classroom settings for 3 hr per day, 5 days per week. The subjects were selected according to the following criteria: (a) they were 3 to 5 years of age; (b) their hearing and vision acuity were within normal limits; (c) they had fine or gross motor delays at least one standard deviation below their age norm as measured by the Peabody Developmental Motor Scales; (d) they were enrolled in the preschool program for at least 60 days before the start of the study; and (e) they had been diagnosed as developmentally delayed. Children diagnosed with cerebral palsy were excluded from the study. Two of the 20 subjects were unavailable for final assessments and therefore were dropped from the study, leaving 18 subjects who finished the study.
Instrumentation
Changes in each subject's skill levels and comparisons between the group/consultation therapy and the individual one-on-one therapy were evaluated through an assessment protocol consisting of three standardized tests: (a) the Peabody Developmental Motor Scales to assess levels of fine motor and gross motor development; (b) the Vineland Adaptive Behavior Scales, Interview Edition (Sparrow, Balla, & Cicchetti, 1984) to measure functional skills in the home environment; and (c) the Central Institute for Deaf Preschool Performance Scale (Geers & Lane, 1984) to obtain an intelligence quotient through nonverbal procedures that might be indicative of academic potential. The assessment protocol was administered within the first 3 weeks of the fall term and again 7 months later during the spring term. The Peabody Developmental Motor Scales evaluations were given by qualified occupational therapists and physical therapists who were not involved in the provision of either the individual therapy or the group/consultation therapy. The occupational therapists administered the fine motor portion and the physical therapists administered the gross motor portion. The Vineland Adaptive Behavior Scales and Preschool Performance Scale were administered by a licensed clinical psychologist. None of the evaluators were informed of the type of service the subjects were receiving (i.e., the evaluators were blinded to the therapy condition). The Peabody Developmental Motor Scales measure a child's ability to demonstrate fine motor and gross motor skills that reflect developmental milestones. Separate procedures assess fine motor and gross motor capabilities and produce scores that are independent of each other. Obtained raw scores can be transformed via tables or formulas to several other scales for comparison of test results to previous assessments or the normal distribution of typically developing children.
The Survey Form of the Vineland Adaptive Behavior Scales is a well-accepted measure of personal and social skills. The Vineland was designed to measure what the person usually or habitually does (not what the person can do), as reported by a familiar caregiver. Four distinct dimensions of overall adaptive functioning are assessed: communication, daily living skills, socialization, and motor skills. Because the adaptive behavior scales depend on essentially subjective reports from a caregiver regarding the behavior of the child, the assessment is subject to the biases of the person supplying the information. To reduce this source of variation in the study, both the fall and spring assessment information were provided by the same person(s), usually the child's mother. Scores for the Vineland Adaptive Behavior Scales are reported in terms of a standardized scale in which the mean of the normal distribution of typically developing children is 100 and the population's standard deviation is 15 points.
The Preschool Performance Scale is designed to be used with children aged 2 through 5V2 years. The strengths of this assessment tool are that few children refuse to complete the scale, the scale requires no expressive and extremely limited receptive language skills, and the scale is more likely to be free of cultural bias than those with receptive or expressive language requirements. Data from the Preschool Performance Scale are also reported in terms of a standardized scale in which the population mean of typically developing children is 100 and the population's standard deviation is 15 pOints.
Procedure
Matched groups. After all the initial assessments were conducted and before the onset of therapy, two groups of 10 subjects were formed such that the groups' means matched on age, IQ, and degree of motor delay at the onset of the study. The subjects were then placed in preschool classrooms according to their grouping. To minimize the effect of any given teacher on the results, the subjects were placed into four different preschool classrooms. Subjects in two classrooms received group/ consultation therapy, and subjects from the other two classrooms received the individual therapy. Independent t-tests conducted on each of the criterion measures revealed that the loss of two subjects from the group/consultation therapy condition did not result in statistically significant differences between the means on any measures used to match the groups (see Table 1 ).
Inte17Jention. The 10 subjects assigned to the individual therapy method received two 30-min sessions of occupational therapy and two 30-min sessions of physical therapy per week during their regular preschool hours. The sessions conducted by the child's occupational therapist and physical therapist included sensory integration treatment approaches (Ayres, 1973) and neurodevelopmental treatment approaches (Bobath, 1969; Bobath & Bobath, 1972 ), but did not exclude Other treatment approaches. The therapy was individualized for each subject's needs according to the initial assessments. All treatment activities were conducted by the therapists in their respective occupational therapy or physical therapy clinic.
The other 10 subjects were assigned to the group/ consultation therapy method (8 completed the study). The group/consultation method was designed such that each classroom involved in this therapy method had two 30-min group sessions each week, one conducted hy an occupational therapist and one conducted by a physical therapist. Although the subjects in the individual one-onone condition were going to receive four 30-min sessions per week, the subjects in the group!consultation condi-
The Amen'can Journal of Occupational Therapy tion received only two 30-min sessions per week for two reasons. First, in the consultation component, the classroom staff members were encouraged to carry out therapeutic activities at other times throughout the week. A second, more practical conSideration was that the preschool classes met for only half days (3 hr). Classroom staff members believed that more than two group sessions per week would be difficult to fit into the already crowded schedule.
In the group!consultation therapy method, a member of the classroom staff was always present and was encouraged to participate in the sessions. The therapists also provided information to the classroom staff members regarding the purpose of activities, how the staff members could include those activities in the regular preschool activities, and the individual needs of the children. AnOther aspect of consultation was provision of information to the classroom staff via in-service training and reference handouts. The therapists' consultation with the staff members included answering any questions they had about particular activities or particular children. Areas discussed included grasp patterns, positioning, and sensorimotor activities. The principal investigator periodically observed the group/consultation sessions and reviewed guidelines with the therapists to confirm that the subjects were receiving appropriate services according to the design of this treatment method. Most of the occupational therapy group activities and consultation sessions were held in the classroom Most of the physical therapy group activities and consultation sessions were held in the physical therapy clinic because the physical therapists believed that, due to the equipment needed and the type of planned activities, the clinic was a better environment.
Data Analysis
To determine the significance of the changes in skilllevcls or abilities from the fall to the spring, between and within groups, the test scores were first analyl.ed with a 2 x 2 mixed analysis of variance procedure with repeated measures on one factor. The two treatment methods constituted the between-groups factor. The two assessment periods, fall and spring, formed the repeated measures factor (i.e., the within factor). SPSS-X software (SPSS, 1988) was used to conduct the analysis of variance tests. Post hoc comparisons of means were conducted according to Tukey's t ratio test procedures (Kirk, 1968 ). An alpha level of .05 was selected for all statistical tests in this study. Probabilities less than .05 are reported when obtained
Results
The results of the Peabody Developmental Motor Scales assessment were evaluated with both Scaled Scores and Developmental Motor Quotients (DMQs). Separate analysis of variance tests were performed for both the fine motor and the gross motor Scaled Scores. For the fine motor Scaled Scores, a significant main effect for assessment period was found (F(I 16) = 39.11,p <001). Neither the main effect for treatment methods (F(II(,) = .56), nor the interaction between treatment method and assessment period (F(I 16) = 1.50) was significant. The mean Scaled Scores for the individual and the group/consultation treatment methods for the fall and spring assessment periods and the motor gains achieved for each treatment method are shown in Table 2 . To directly assess the significance of these gains, post hoc comparisons of the means for the fall and spring assessments for each treatment method were made with Tukey's t ratio test. The gains made by both treatment methods were found to be statistically significant with p < .01 in both cases.
The mean Scaled Scores for the Peabody gross motor assessments are also shown in Table 2 . The results of the Post hoc compgrimns of the meQns for fgll and spring assessments revealed that the gains made in gross motor performance by both treatment methods were statistically significant. The raw scores from the Peabody Developmental Motor Scales assessment were 31so transformed to DMQs. DMQs are standardized scores adjusted for age that 3110w comparisons of a given child against a standardized normal distribution of typically developing children with a mean of 100 and the standard deviation of 15 pOints. Interpretation of DMQs must always take into account that the score is relative to the mean of typically developing children of the same chronological age. For example, if a child's initial evaluation results in a DMQ of70 for fine motor (two standard deviations below the normalized mean of 100) and on re-evaluation one year later the child again scores a DMQ of 70, the child's skill level remains significantly and clinically below levels exhibited by the average child of the same age. However, that child gained in motor skills at the same rate of development as children in the normal distribution standardizing typical development because the child's position within the distribution of those children did not change. If the DMQ had increased, the child would be gaining at a faster rate than children in the normal population; likewise, if the DMQ had decreased, the child would he developing skills at a slower rate.
The mean DMQs for fine motor were evaluated with the same analysis of variance procedure described above (see Table 3 ). For fine motor, the main effects of assessment period and treatment methods were not significant (F(l16) = .60 and (F lI16 ) = .79, respectively), nor was the interaction significant (F(I, 16) = .43). Post hoc comparisons between the fall and spring mean fine motor scores and individual treatment methods demonstrated statistically significant gains in both fine motor and gross motor skill levels (i.e., the gains made between the fall and spring assessment were not due to chance or measurement errors). This study was also designed to see whether motor changes (i.e., gains) would be demonstrated in environments other than in the clinic. Indeed, the motor gains were observed not only in the clinic, but also in the home and academic potential testing. Thus, the motor skills achieved by the preschool subjects were functional for them in several settings. Most of the efficacy studies cited in this paper only used measurements obtained in a clinic by therapists. The clinical implications of the significant gains in
Discussion
In the present study, subjects in both grouplconsultation revealed that neither the decline of .65 by the individual therapy method nor the decline of7.63 by the group/consultation therapy method was significant. For gross motor DMQs, the analysis of variance procedure found no statistically significant differences for the main effects of assessment period (F(l, 16) = .23) or treatment method (F(l, 16) = .0001). The interaction was not significant (F(l. 16) = 1.78). A5 shown in Table 3 , post hoc comparisons between the fall and spring mean fine motor and gross motor DMQs revealed that neither the increase of individual therapy method by 5.82 points nor the decline of the grouplconsultation therapy method by 12.23 points was statistically significant.
Analysis of the data from the Vineland Adaptive Behavior Scales produced a pattern of results similar to those of the Peabody Developmental Motor Scales. The analysis of variance tests on the composite score and each of the four subscales failed to demonstrate any significant differences between treatment methods. The main effect of assessment period was found to be significant for the The mean scores on the composite and the four subscales of the Vineland for both treatment methods for the fall and spring assessment periods and the gains each treatment method made between the assessment periods are shown in Table 4 . The gains made by both treatment methods were found to be statistically significant in post hoc tests for all scales except the Daily liVing Scale. The largest gains were found in the Motor Scale with the individual therapy increasing by 12.9 points and the group/consultation therapy increasing by 9.5 points.
Use of the mixed analysis of variance procedure to analyze the composite score of the Preschool Performance Scale, which measured IQ, revealed that the main effect for assessment period was significant (F p . 16) = 7.94,p = .012). The main effect of treatment method and the interaction was not significant (F(116) = .22 and F(116) = 1.64, respectively). The mean scores by treatment method for each assessment period are shown in Table 5 . The subjects receiving individual therapy demonstrated greater increases in their IQ scores than those receiving grouplconsultation therapy. Post hoc comparisons employing Tukey's t ratio revealed that the increase of 6.0 points by the individual therapy method was statistically significant, whereas the increase of 2,26 by the group! consultation method was not significant. skill levels were evaluated through the use of the DMQs of the Peabody Developmental Motor Scales. Inherent in the concept of developmental delays is the reasonable assumption that the maturation rate of children with clclavs is slower than that of children without delays In remediation, if the delayed child's rate of change approximates or exceeds that of his or her peers without delays, then the treatment method or methods used might be considered successful In the present study, the changes in the subjects' motor skilJs were indirectly compared, through the use of DMQs, to the changes made by children in the population measured by Folio and Fewell (1983) in the standardization of the Pcabody Developmental Motor Scales. Their data represent the maturation rate of typically developing children.
Though all children in the present study had moderate to severe motor delays, children rcC(jving individual therapy demonstrated gains at normal or slightly better rates of development than children in the typically developing population for both fine motor and gross motor according to their DMQs. Their mean DMQ for fine motor in the fall was 32.4'5. In the spring their mean DMQ slipped a mere .65 of a point to 31.80. For gross motor the mean DMQ for individual therapy changed from 55.84 to 61.67, a gain of 5.82 The children receiving grouplconsultation therapy demonstrated a rate of development that was slower than that of the normal population. On fine motor these children scored as 3 group 7.63 points lower in the spring, dropping from a mean of50.26 to a mean of 42.63. On the gross motor scale the mean for the group/ consultation treatment method fell from 64.80 to 5251 for a Joss of 12.23 paints. To summarize the results of the DMQs, subjects in the individual treatment group exhibited motor gains at normal or slightly better rates of development, whereas subjects in the grouplconsultation treatment group exhibited rates of development lower than those in the distribution of typically developing children. Although this trend may be seen as support for the assumption that individual therapy produces greater gains than grouplconsultation therapy, none of the changes in the mean DMQs for either treatment method was found to be statistically significant.
The lack of statistically significant differences between the two treatment methods in the present study suggests that the less costJy combination of group therapy and consultation therapy may be as effective as the more costly individual occupational therapy and physical therapy. The assumption of some therapists that the inchvidual treatment method is superior to the group/consultation treatment method was not demonstrated. On the other hand, this assumption cannot be dismissed on the basis of these data. Most of the gains obtained were larger for the individual/direct treatment method (sec the mean difference scores in Tables 2 through 5) .
The failure to obtain statistical significance between the means of the two treatment methods may be due in 160 part to the methodology used in the study. Children were selected as subjects if they had motor delays of at least one standard deviation below mean performance for their chronological age group. No lower limit was set for [he selection process. Consequently, the range of motor scores within each therapy method was large. For example, the fine motor DMQs for the fall ranged from 79.60 to -23.22 for individual therapy and from 80.13 to 1.59 for group/consultation therapy. In clinical terms, these ranges are approXimately 1.3 to greater than 8.2 standard deviations below the normalized mean of 100. Similar ranges are observed for gross motor DMQs. When the two treatment methods are compared statistically with an analysis of variance procedure, these large ranges contributed to a large between-groups error term requiring the independent variable to have dramatic effects on the dependent measures for comparisons to be statistically significant. Although differences were observed between gains in the individual treatment method and those for the grouplconsultation treatment method after 7 months of therapy, the differences were not great enough to reach statistical significance. To resolve the issue of the superiority of one treatment method over another, future studies should be conducted over longer periods of time and efforts made to limit as much as possible the range of motor delays within the treatment groups through subject selection criterion and assignment.
The purpose of this study was to determine whether one treatment method (indiVidual or grou p/consultation) would result in greater motor gains than [he other. The purpose was not to determine whether the occupational therapy and physical therapy alone were responsible for the gains. To determine whcther the therapy was responsible for the motor gains achieved, a control group of subjccts receiving no therapy would have to have been included in the study. Because no control group was included, it is not known whether the gains are attributed to the therapy, to the preschool environment, or simply to maturation. The results of this study confirm that when occupational therapy and physical therapy are included in a preschool program, motor gains were achieved. The results also confirm that there was no significant difference in motor gains between the two treatment methods.
Summary
The findings of the present study can be summarized as follows: (3) subjects in both treatment methods demonstrated significant increases in both fine and gross motor skills; (b) there were no statistically significant differences between treatment methods on any of the assessments; (c) the gains in motor skills were observed not only by the therapists during clinical assessments but also by parents in the home setting; and (d) the rate of motor skill development approximated that of the normal distribution of typically developing children.
The findings of the present study showed that there were no statistically significant differences between the two treatment methods on any of the assessments. However, although the statistical analyses failed to support the superiority of one treatment method over another, a closer inspection of the data suggests that such evidence might be obtained with more rigorous control applied to the methodology of future studies ...
